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Introduction
• Socioeconomic development relies on natural resources, 
including in-use stocks in the form of products and infrastructure. 
• Services are provided by specific combinations of material 
stocks and flows.
Source: Haberl et al (2019)
Stock-flow-service nexus
• It captures the interconnections between material and energy flows,
material stocks and the services that resources directly provide.
• Opens up a systems-based understanding of resource use.
• The interactions are not necessarily linear or commensurable, and can be
expressed as efficiencies or rates.
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Scope: Operations prior to stock 
optimisation strategy (2001-2007) and 
operations following stock optimisation 
strategy (2008-2011)
Quantifying Flows: Fuel consumption, 
vehicle spare parts and waste flows
Quantifying Stocks: 125 bi-articulates 
buses Euro II











Indicator Description General Equations
Stock efficiency





The amount of inflow that is directly consumed to 





The amount of stock that degrades (worn 











Distance between first and third quartile of the 


















































IQR vs Fuel Efficiency
Provides a more comprehensive view of resources that does 
not overemphasise production aspects at the expense of 
understanding how resources are used and the extent of which 





• How can the nexus concept help us understand the 
connection between stocks, flows and services?
– Visualise more clearly the role of materials in society, and the 
interdependency between the three components of the nexus. 
– Increase awareness regarding the importance of material stocks, 
how they drive flows (and vice versa) and, by extension, help to 
determine service quality. 
• What do our results mean for the sustainable policy?
– Better understanding of where, and to what extent, an 
organisation’s physical assets are contributing to strategic goals, 
such as the optimisation of in-use fleet.
– Help transport authorities and operators to establish evidence-
based targets
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